The genus Methylophaga Janvier et al. 1985 comprises eight species with validly published names at the time of writing. The original description of the genus was published over 26 years ago and was based on only two species, namely Methylophaga marina and Methylophaga thalassica -as such, the description of the genus requires updating to take into account the other six known species. Based on literature concerning the eight species of Methylophaga published over the last 26 years, an emended description of the genus is presented, taking into account properties of all members of the species with validly published names.
The genus Methylophaga was designated in 1985 following the isolation of a novel species of halophilic marine methylotrophic gammaproteobacteria, named Methylophaga marina, and the reclassification of 'Methylomonas thalassica' as Methylophaga thalassica (Janvier et al., 1985) . The description of the genus was based on a number of strains of the only two species then known, and indicates that all members of the genus are 'auxotrophic for B 12 ' and 'isolated from marine environments'. Following the description to date of a further six Methylophaga species with validly published names, namely M. alcalica (Doronina et al., 2003a) , M. aminisulfidivorans (Kim et al., 2007) , M. lonarensis (Antony et al., 2012) , M. muralis (Doronina et al., 2005 (Doronina et al., , 2011 , M. sulfidovorans (de Zwart et al., 1996 (de Zwart et al., , 1998 and M. thiooxydans (Boden et al., 2010 , along with the isolation of further strains of M. marina that do not require vitamin B 12 (Li et al., 2007) , it is clear that the description of the genus requires updating to bring it in line with present knowledge of the genus. A number of other strains have been designated species of the genus Methylophaga, namely 'M. limanica' (Doronina et al., 1997) and 'M. natronica' (also known as 'M. buryatica'; Doronina et al., 2003b) , although these names have not been validly published and the strains are therefore not included in the updated description. Genome sequences are now available for M. aminisulfidivorans (Han et al., 2011) and M. thiooxydans , and will assist in further characterization of members of this genus.
The phylogenetic positions, with respect to 16S rRNA gene sequences, of the eight Methylophaga species with validly published names are shown in Fig. 1 . It can be seen that the three alkaliphilic species, M. alcalica, M. lonarensis and M. muralis, form a distinct clade away from that containing the type species (M. marina) -this is consistent with the relatively low identities of these sequences to that of the type species, as shown in Table 1 . Additionally, the DNA G+C contents of M. alcalica and M. lonarensis are the highest within the genus (see Table 1 ), although that of M. muralis is more similar to those of non-alkaliphilic species. Further studies into the chemotaxonomic properties of the three alkaliphilic Methylophaga species, along with DNA-DNA hybridization against M. marina, are required to verify their position, although, for the sake of this emendation, they are included in the genus Methylophaga.
Differential physiological and chemotaxonomic properties are given in Table 2 . It can be seen that the predominant cellular fatty acids have only been determined in half of the species, although palmitic (C 16 : 0 ) and palmitoleic (C 16 : 1 ) acids are found in all species analysed and vaccenic acid (C 18 : 1v7c ) predominates in all of the alkaliphilic species; it is also present at low levels (2.3 %) in M. aminisulfidivorans (Kim et al., 2007) . Dominant cellular phospholipids are phosphatidylethanolamine and phosphatidylglycerol in those species analysed (M. alcalica, M. aminisulfidivorans, M. lonarensis and M. muralis; references in Table 2 ). Given that these parameters have not been determined for the type species, they are not included in the emended description, but are included here for completeness. In terms of substrate ranges, M. lonarensis appears to be the most restricted, growing only on methanol, which is a substrate common to all members of the genus, although the majority also grow on monomethylamine and fructose (as shown in Table 2 ). M. aminisulfidivorans, M. sulfidovorans and M. thiooxydans also grow on dimethylsulfide, with the latter two species exhibiting chemolithoheterotrophy at the expense of sulfide and thiosulfate, respectively (de Zwart et al., 1996; Boden et al., 2010) . Fructose is the most commonly used multicarbon compound, although substituted thiophenes and higher alkanesulfonates can be used by some species, albeit slowly -namely with respect to B 12 auxotrophy, alkaliphilicity and physiological properties. To rectify conflicts and to bring the description into line with information about Methylophaga species gained over the last 26 years, the following emended description of the genus is proposed, taking into account the properties of all eight species with validly published names to date. 
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